We employ Monte Carlo methods to study SU(2) Yang-Mills theory in the absence of fermions, on a lattice, at finite temperature. We determine the temperature at which a second-order transition takes place between confined and unconfined phases, in terms of the string tension.
A convenient order parameter with which to study the phase structure of (4) is provided by an adaptation of the Wilson loop integral. Consider
which is the trace of the product of U's along a time-oriented string running the temporal length of the lattice C8l. By virtue of the periodic boundary condition, the string is a closed loop, and L(z) is therefore
The expectation value of L(g) in the ensemble defined by (4) 
We will refer to V(s) as the qi potential.
There is a global symmetry operation on the system (4) which reverses the sign of L. To display it, it is convenient first to do a partial gauge-fixing. The gauge invariance of (5) 
In particular, the critical B depends on the critical g2, which in turn depends on Nt:
Creutz's work shows that lowest-order strong and weak coupling perturbation theory account well for the behavior of a(g2) except in a small interval around 1/g2= 2:
(10) (11) K is the string tension, related to the Regge slope a'-1 GeV -2 by K= 1/27ra
(for definiteness we use this number from the real world to discuss the SU(2) Yang-Mills theory). In 
